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Drépanocytose




Actualisation a 10 ans des résultats des essais DREPAGREFFE 1 et 2 :

Comparaison de la vasculopathie cérébrale et des performances
cognitives dans une population pédiatrique présentant des vélocités
cérébrales anormales randomisées pour recevoir une allogreffe ou un
traitement standard

Bernaudin et al.
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BREAKING
ABSTRACT

' Essai DREPAGREFFE LATE

Actualisation des résultats a 10 ans

e DREPAGREFFE-1 = 1°" essai randomisé comparant l'allogreffe au traitement
standard chez des enfants ayant des vélocités cérébrales anormales.

e 67 enfants

e 7 avec antecédent d’AVC

Mc@DE




BREAKING

Actualisation des resultats a 10 ans ABSTRACT

' Essai DREPAGREFFE LATE

Drépagreffe-1
Vitesse moyenne la plus élevée significativement plus basse apres allogreffe vs SoC

- Différence -40.8 cm/s ; [95%Cl:-62.9;-18.6] ; p < 0.001

Drépagreffe-2

l Performances cognitives ] ﬁ Lésions ischémigues ]

Mc@DE



Essai DREPAGREFFE

Actualisation des résultats a 10 ans

Allogreffe SoCn=35
n=32 Transfusion chronique
depuis au moins 1 an
CT n=35
n=15
T HUn=15
J n=1 l
Allogreffe CTn=21 HUn=14
n= 32
n\=8b
greffe haplo
Allggreffe il v
n=35 CTn=16 HUn =16

INCLUSION

AN 1

AN 3

AN 10



Actualisation des résultats a 10 ans

' Essai DREPAGREFFE

Allogreffés :

GVH chronique : pas chez les géno-identiques 10/10 ; 1 légere chez un greffé
en haplo-identique

Chimérisme médian = 92.5%

Nombre d’hospitalisations :

| Alogreffe

Nb moyen d’hospitalisations (SD) 0.2 (0.5) 6.1 (8.4) < 0.001
Moyenne de jours d’hospitalisation (SD) 0.9 (2.2) 30.0 (42.5) <0.001
Nb moyen de crises (SD) 0.0 (0.0) 3.8 (6.4) 0.001

Mc@DE



Essai DREPAGREFFE

Actualisation des résultats a 10 ans

Sténoses intra-craniennes :
significativement reduites chez les allogreffés (p = 0.043)

Lésions d’ischémie silencieuse (SCI):

Avant randomisation :12/28 groupe allogreffe et 6/31 groupe SoC

Lésions d’ischémie silencieuses a 10 ans chez les patients sans antécédents d’AVC

Allogreffe SoC P-value
Nombre de patients avec nouvelles SCI 0 5 @
Nombre de patient avec disparition des SCI 4 1

Mc@DE



Essai DREPAGREFFE- 1

Actualisation des résultats a 10 ans

Tests cognitifs :

Mémoire de travail et vitesse de raisonnement significativement meilleures

(p=0.021 et p=0.03). Pas de différence significative pour la compréhension

verbale et le raisonnement non verbal. _
We can do it

PR \ith allo-SCT

Qualité de vie :

Significativement améliorée (école, lien social, physiquement)

Mc@DE



Double-Blind, Placebo-Controlled Randomized Trial of
Hydroxyurea for HbSC: Results of the Prospective Identification
of Variables as Outcomes for Treatment (PIVOT) Trial

PIVOT

Yvonne Dei-Adomakoh et al.




Design de 'étude

e Essai randomisé contre placebo, double aveugle, phase 11
e Ghana

e 100 enfants et 100 adultes avec drépanocytose SC

e 5-50ans

e HYDROXYUREE (HU) 20 mg/kg vs Placebo pendant 12 mois

e Possibilité d’escalade de dose d’HU




Criteres de jugement

Primaire
Evaluation de la toxicité dose-dépendante dans chaque bras

- Non infériorité avec seuil a priori de 15%
- Cytopénie et augmentation Hb (> 12 g/dL ou > 1 g/dL d’augmentation)

Secondaire

- Impact biologique (NFS, réticulocytes, quantification Hb F/S/C
- Effets indésirables cliniques (hospitalisation, paludisme)

Mc@DE




Flowchart

243 Participants had consent by
self, parent, or guardian and

29 Were withdrawn during
underwent screening screoning
19 Were inebgible
4 Had consent withdrawn
® 3 Were lost to follow up
é 3 Withdvew coment
@ .
w 214 Randomized and inttiated
@ @ blinded treatment
Hydroxyurea Arm Placebo Arm
N=107
11 Were withdrawn during Pt (N=107)
“m: o y S Were wahdrawn
- - during Monthn 0-12
1 Had consent withdrawn 2 Were
- 2 Wnhdrew coment
ey 1 Was lost to follow-up
w tolow up
S 96 Completed 12 102 Completed 12
Months of Bl of Bunded
Treatment Treatment




Caractéristiques cliniques a Uinclusion

Children Adults
Hydroxyurea| Placebo |Hydroxyurea| Placebo
Number of Participants 56 56 51 a9
Females (%) 32 39 51 55
Age (years) 97434 91227 349+94 | 351292
Weight (kg) 313£129 | 302+£103 | 678+141 | 69.1£126
BMI (kg/m?) 16.1¢£3.1 16327 24655 25.725.2
Past Medical History (%)
Vaso-occlusive pain event 73 79 96 100
Malaria 71 63 92 90
No hospitalization 14 11 0 2
1-5 hospitalizations 82 84 35 31
No previous transfusion 95 89 71 63
1-5 transfusions 5 11 27 37




Caractéristiques biologiques a Uinclusion

13

Children Adults

roxyurea | Placebo |Hydroxyurea| Placebo
Hemoglobin (g/dL) 106208 105209 11614 115214
MCV (fL) 71+ 6 7145 7748 7647
Fetal hemoglobin (%) 30£22 24217 17212 20£18
Absolute Reticulocyte Count (x10%/L) 126+ 179 94 + 32 103 £ 33 106 ¢ 31
White Blood Cells (x10%/L) 84126 81226 64117 71136
Absolute Neutrophil Count (x10°/L) 38+15 39+17 34:10 3927
Platelets (x10%/1) 295+113 280 £ 101 238+ 110 258 £ 129
Creatinine (mg/dL) 06+05 05+04 10£04 11205
Alanine transferase (IU/L) 166 20+ 14 22418 21215
Total Bilirubin (mg/dL) 14:08 13207 16£09 1509




Toxicité biologique

Hydroxyurea Placebo m
Pediatric All Pediatric | Adult All Al
N=107 N=56 | N=49 | N=105

All DLT (% pts) 22 (11 -34)
Thrombocytopenia 0 18 (9 ~ 26) |
Neutropenia ] 13 0 0 0 13 (6 - 20)
High Hemoglobin 13 10 11 4 16 10 2(-7-11)
Anemia 0 0 0 0 0 0
Reticulocytopenia 0 1 1 0 0 0

32.7% vs 10.5%, p<0.001

FILIERE SANTE MALABIES RARES




Effets indésirables cliniques

!

"R
Hycoayuree Placebo (95% C1)
Pediatric | Adult All Pediatric | Adult Al All
M =56 N=5]1 (N=107 | N=55 N=49 |N= 105
All Clinlcal AE JB4.6 218.1 253.8 358.1 340.2 349.8 0.70
| | | ' 2 | M98 ) oas092)
0.3R
Vaso-occlusivepain | 441 | 719 | 570 | 1370 | 1644 | 1496 | 0o,
0.80
Malaria 0.1 32.3 31.2 274 £3.5 190 (0.47-1.35)
042
Hospitalization 120 | 139 | 129 35 | 388 | 306 | 05000,
0.39
Any sickle related (N) 18 19 37 i3 16 69 (0.26-0.59))

p<0.0001

p=0.012



Conclusion

e HU a 20 mg/kg associé a une toxicité biologique

e HU associé a une réduction du nombre de CVO et d’hospitalisations chez 'enfant et
’adulte

e Cytopénies asymptomatiques, transitoires et réversibles

e Essaide phase IIl avenir




Quoi de neuf coteé thérapie génique ?
1. Exagamglogene Autotemcel, B-thalassemie transfuso-dépendante et
drépanocytose. Frangoul et al.

2. Lovotibeglogene Autotemcel et drépanocytose, prédicteurs de réponse.
Rifkin-Zenenberg et al.

3. BEACON Study: Phase 1/2 évaluant une nouvelle technique d’édition de
génome. Gupta et al.

Mc@DE



Quoi de neuf coté thérapie génique ?
Exa-cel / TDT et Drépanocytose

Exa-cel : HSPC CD34+autologues éditées ex vivo par CRISPR-Cas9

Facteur de transcription -
I BCL11A I Réprime la production de y- m— =
globine SN
@ Cible de CRISPR-Cas9 BCL114
Erythroid

enhancer region
act1a |- —
‘ / HbF ‘ D’aprés Frangoul et al. NEJM 2021

M(.:..@E Approuvé pour patients 2 12 ans : TDT ou SCD avec CVO récurrentes



Quoi de neuf coté thérapie génique ?
Exa-cel / B-thalassémie TD et Drépanocytose

Mc@DE

TDT
TI12 chez 98% (53/54 patients)
Médiane de 34 mois de TI

y ferritine et arrét chélateur
46%

Hb médiane 12 g/dL

HbF dans 95% des érythrocytes

Drépanocytose
VF12 chez 93% (39/42 patients)
Médiane de 39 mois sans CVO
Hb médiane 12 g/dL
HbF 40% a M6

Correction marqueurs d’hémolyse

Proportion d’alléles édités stable, efficacité sur tous les génotypes, amélioration

Ool



Quoi de neuf coté thérapie génique ? ,
Lovo-cel / Drépanocytose M ationpha

Mécanisme d’action :

HbATE7Q

/

Vecteur lentiviral ~ wssp Mutation géne f3 -globine

~

Anti polymerisation

= Patients adultes et pédiatriques

= Critere de jugement principal : VOE-CR = résolution complete des CVO

= Etude pharmacocinétique :
Déterminer la valeur d’HbAT8/Q prédictive de VOE-CR
Association entre le traitement et I' HbAT87Q sanguine

Mc@DE



Quoi de neuf coté thérapie génique ? 7 |
Lovo-cel / Drépanocytose W : i

= 33/38 = 86.8% atteignent VOE-CR

= 97% des patients ayant < 10 CVO/an avant traitement

= 100% des patients pédiatriques

= Diminution des CVO pour ceux n’atteignant pas la VOE-CR

= |mpact du nombre de crises précédent le traitement sur la résolution des crises post

Mc@DE



Quoi de neuf coté thérapie génique ?
Lovo-cel / Drépanocytose

A 6 mois, il est possible de prédire laréponse Achieved
. VOE-CR ;
durable sur les CVO : ® 0.&%0%.%%0
Did Pdgee’
H ) 71 7 I 2
Augmentation de 'HbAT87Q corrélée avec la VOE- achi::: 4
CR ([OR], 1.09; 95% ClI, 1.03-1.15) VOE-CR ° .
Not yet \ 1 ?
Courbe ROC : seuil > 33% de HbA™?sanguine | evaluable § | © “I0VoEs/yatey I
. . . P < <18 months of > s/va 2 !
significativement corrélée & VOE-CR it || @ 210V0Esyatay X
4 ; 6 1'0 2|0 3l0 : : T ~r—
Corrélation entre les cellules LVV+ et le taux i 0 s w0 op
d’HbAT87Q Sanguin HBAT® (%) at 6 months post lovo-cel infusion

Mc@DE



' Quoi de neuf coté thérapie génique ?

Etude BEACON / Drépanocytose m

e BEAM-101 : Cellules CD34+ autologues modifiées ex vivo

- Substitution nucléotidique au niveau du promoteur des genes HBG1 et 2
- Modifie la zone de fixation de BCL11A

e 6 patients, 5 SS et 1 SBO avec CVO séveres
e 10.7 x 10° cellules CD34+/kg infusées
e Aucun EIl sévere attribuable au produit

Mc@DE



Quoi de neuf coté thérapie génique ?
Etude BEACON

Schéma de traitement et reconstitution hématologique

----------

Time after BEAM-101 treatment (days)

Q) Mobilization/
N {]r Dosing @OEngraﬁment

@ collection

Data cutoff Oct 28, 2024. Patients remain as Inpatients until neutro
assessed at dally intervals to evaluate engraftment success

clinically stable for discharge and outpatient management. Patients
hil engraftment. Platelet engraftment may be monitored in the out atlent it . o :
el . y v @ Mobilization cycle [ Daily monitoring - ¥l Neutropenic days

setting on a weekly basis. *P3 died due to refractory

status. Patients will be discharged home after neutro
M C@E respiratory failure 4 months after infusion. LTFU, long-term follow up;
mo, month; ND, neutropenic days; NE, neutrophil engraftment; P, patient; PE, platelet engraftment

Outpatient follow up (up to 24 months on study, with up to 13
-) years of additional follow up in LTF

-------------- 7 11mo
------------------------ > 9mo
® 4mor
--------- Y 5mo
=) 4mo
----- Y 4mo

0246810121416182022242628303234 4 6 8 10

Time after BEAM-101 treatment (months)

U study)

hil engraftment h .
P Sopenent has ocaurred, and th pallent s deemed . Day of neutrophil engraftment (" Day of platelet engraftment



Quoi de neuf coté thérapie génique ?

Etude BEACON

Mc@DE

Mean hemoglobin
concentration (g/dL)

6

%HbF
(HbF/"HbFJerS) 1 00/0 74% 72% 65% 64%

Data cutoff Oct 28, 2024
Female total Hb LLN-ULN: 11.5-15 g/dL; Male LLN-ULN: 13-17 g/dL. Hb, hemoglobin; HbA, adult hemoglobin; HbF, fetal hemog HbS, sickle globin; LLN, lower limit of normal; ULN, upper limit of normal W




Etavopivat dans la
drépanocytose : étude
HIBISCUS (phase 2)

S. Delicou and al.



niLlonploCLUo — MeccdadllsIie Q aCctloll ae
1’ Etavopnivat

Etavopivat: multimodal mechanism of action

Allosteric activation of PKR

Glucose @

Hb

|
23-0PG ) N HbS . '
potymerization In a phase 1 study in patients with

l SCD. etavopivat therapy over
12 weeks resulted in a:
Etevonivat PEP - Rapid and sustained increase in
; Deoxy-Hb Hb levels
- Decrease in markers of hemolysis'
o< -
PKR C RBC
= ATP i' membrane

Pyruvate

ADP. aoencane dphosphate, ATP, adanosine thphosphats, DPG. dpbosphogiycerate. M. hemoglobin. 1S, sickie hemogiobn: PEP. phosphosncipyrirale
PR, REC pyruvale nise Boryme REC, red ood et SCD, sachlo coll dasase
! Sanf SU ot o Bood Adv 004 8 4400-T%



HIBISCUS - Design

Key inclusion criteria

+ Aged 12-65 years Dose determination Continued dosing
* Any SCD genotype E oat
« Hb level 25.5 to <10.5 g/dL tavopiva :
« 2-10 VOCs requiring a medical 200 mg QD FHRVORIvEL 200 Mg G5
setting visit in the previous OLE

12 months 1:1:1 Etavobivat
+ Stable dosing with standard-of- — P Etavopivat 400 mg QD Selected dose
care treatments: HU (290 days 400 mg QD

prior), crizanlizumab, or
L-glutamine (212 months prior?) Placebo

QD
VOC definition: VOC requiring a visit in a medical setting
(including hospital, clinic, emergency department, day hospital, home visit, or
telemedicine visit), including the following subtypes: uncomplicated VOC;
acute chest syndrome; hepatic sequestration; splenic sequestration; priapism

1 1 1
T T I »

Screening Randomization® Double-blinded treatment period OLE
30 days 52 weeks 112 weeks

: Interim analysis

. 12 weeks
"Must have been 280% compliant with the planned regimen. Tassnsnnnnnnnnmnnnnnnt
bStratified by: age (12-17 or 18-85 years); number of VOCs in the preceding 12 months (2-3 or 4-10); use of HU, crizanlizumab, I-glutamine in the previous 12 months (yes or no).
Hb, hemoglobin; HU, hydroxyurea; OLE, open-label extension; QD, once daily; SCD, sickle cell disease; VOC, vaso-occlusive crisis.

Placebo QD

Final analysis
52 weeks




niblolLVUo — LIlteres ac
jugement

Analysis populations included

Primary endpoints

+ Annualized VOC rate over 52 weeks based on independently

adjudicated review? i
: : Intent to treat:
» Hb response (>1 g/dL increase from baseline) at Week 24" All participants randomized
n=60

Secondary endpoints

{
\
\
\
|
|
r
[
! I 1
» Change from baseline in hemolysis biomarkers (absolute reticulocyte | O O 0O 0O 0O 0O 0 O O O
count, indirect bilirubin, and lactate dehydrogenase) at Week 24 |
» Change from baseline in Hb at Week 52 during the blinded l g'l w qu H’l H’I w Q 5" 5" 5"
treatment period [ . :

l

{

\

l

|

\

{

l

+ Time to first VOC
+ Change from baseline in PROMIS Fatigue Scale score® at Week 52

n=40

s N
Per protocol:

+ 280% protocol compliance
» Completion of the double-blind period

« Adverse events, clinical laboratory tests, physical examinations, and *  No major protocol deviations impacting
other clinical measures L efficacy assessments

Safety endpoints

aAdjudicated in a blinded manner by a VOC Review Committee, comprising physicians experienced in the treatment of SCD.

bUsing the mean of Hb measurements at Weeks 16, 20, and 24

cUsing PROMIS Fatigue Form 7a (218 years of age) and the Pediatric Fatigue short form 10a (12-17 years of age).

Hb, hemoglobin; PROMIS, Patient-Reported Outcomes Measurement Information System; SCD, sickle cell disease; VOC, vaso-occlusive crisis



nibloCUo = CLaracteristigues
baseline

Etavopivat 200 mg/day Etavopivat 400 mg/day

(n=21)

(n=20)

Age (years), mean (min., max.) 35.7 (14, 57) 34.0 (12, 59) 30.6 (13, 57)
Adolescents, n (%) 3(14.3) 2(10.0) 2(10.5)
Female, (%) 17 (81.0) 14 (70.0) 10 (52.6)
Male, n (%) 4 (19.0) 6 (30.0) 9 (47.4)
Hispanic or Latino, n (%) 5(23.8) 6 (30.0) 0
Black or African American, n (%) 13 (61.9) 15 (75.0) 16 (84.2)
Europe, n (%) 4(19.0) 3(15.0) 5(26.3)
Middle East, n (%) 3(14.3) 0 1(5.3)
North America, n (%) 14 (66.7) 17 (85.0) 13 (68.4)
VOC frequency In year prior to study, mean (min., max.) 3.0(2,7) 3.5(2,9) 3.3(2,9)
2-3, n (%) 15 (71.4) 14 (70.0) 13 (68.4)
4-10, n (%) 6 (28.6) 6 (30.0) 6 (31.6)
Baseline Hb (g/dL)?
I Mean (SD) 8.16 (1.17) 8.26 (1.07) 8.78 (1.20)
Median (min., max.) 8.13 (6.9, 10.3) 8.50 (6.0, 9.8) 8.85 (6.6, 10.6)
I Hb SS, n (%) 18 (85.7) 18 (90.0) 18 (94.7)
Hb SC, n (%) 1(4.8) 1(5.0) 1(5.3)
Hb S-B* thalassemia, n (%) 1(4.8) 0 0
Hb S-B° thalassemia, n (%) 1(4.8) 1(5.0) 0

sAverage of Hb value at screening and Day 1.

Hb, hemoglobin; max., maximum; min., minimum; SD, standard deviation; VOC, vaso-occlusive crisis.



HAl1B1oCUS — AuUutres
traitements utilisés

Etavopivat 200 mg/day Etavopivat 400 mg/day

(n=21) (n=20)

Prior year’s use, n (%)
Hydroxyurea 17 (81.0) 13 (65.0) 14 (73.7)
Voxelotora 2 (9.5) 1(5.0) 1(5.3)
Crizanlizumab 2(9.5) 3(15.0) 2 (10.5)
L-glutamine 0 0 2 (10.5)
Received RBC transfusion 7 (33.3) 6 (30.0) 5 (26.3)
On-trial use of SCD therapies, n (%)
Hydroxyurea 16 (76.2) 13 (65.0) 14 (73.7)
Crizanlizumab 1(4.8) 2(10.0) 1(5.3)
L-glutamine 0 0 1(5.3)

aVoxelotor was not permitted to be used within 28 days prior to starting the study treatment or anticipated need for this agent during the study.
RBC, red blood cell; SCD, sickle cell disease,



nibloCVUo — l1aUuX ae CLVvU
annualisés

Annualized VOC rate [95% CI]

[ Etavopivat 200 mg (n=21)  1.07 [0.49, 2.37] ——
ITT
Etavopivat 400 =20) 1.0 [0.46, 2.46 ——
population i g () [ ]
| Placebo (n=19) 1.97 [0.89, 4.36]
Etavopivat 200 mg (n=13) 0.66 [0.28, 1.58] B
pop:I: ton | Etavopivat400 mg (n=12) 0.70[0.29, 1.66] —
| Placebo (n=15) 1.77 [0.90, 3.50]

VOC rate ratio [95% ClI]
(etavopivat vs placebo)

0.55 [0.24, 1.26)

0.54 [0.23, 1.26)

0.37 [0.16, 0.85]

0.39 [0.17, 0.90)

0.1

1

™TrrTrrrm

10

Favors etavopivat VOC rate ratio Favors placebo

P

—_—

Adjudicated in a blinded manner by a VOC Review Committee, comprising physicians experienced in the treatment of sickle cell disease.

Negative binomial model for VOC events, based on a generalized linear model with treatment group as fixed effect and the natural log of the duration (years) of study treatment exposure,

Cl, confidence interval; ITT, intent-to-freat; PP, per-protocol; VOC, vaso-occlusive crisis

Reduction

45%

46%

63%

61%

P-value

0.154

0.154

0.020

0.028



nDibloCVUo = lellps ae survellue ae l1la l1ere
Cvo

* Censored

04 - v ' I e

Probability of being VOC-free

T
|
1
Median (95% CI) Log-rank test versus placebo E
02 169 (6.4, NE) | 1
336 (10.7, NE) p=0.315 ; '
336 (156, NE) p=0.677 "

1

!

|

0.0 1 1 1 I I ‘ 1 I 1 1 I 1 1 1 T 1
0 R 8 12 16 20 24 28 32 36 40 44 48 52 56
ITT population: Week from first dose
Placebo (n=19) 19 17 11 9 6 6 { 6 6 5 5 4 0
Etavopivat 200 mg (n=21) 21 21 16 14 12 12 1" 11 10 9 9 8 8 6 0
Etavopivat 400 mg (n=20) 20 20 16 14 12 10 9 8 8 7 7 6 6 5 0

Adjudicated in a blinded manner by a VOC Review Committee, comprising physicians experienced in the treatment of sickle cell disease.
Cl, confidence interval; ITT, intent-to-treat; NE, not estimable; VOC, vaso-occlusive crisis.



HIBISCUS

— Taux d’Hb

ITT population

Hb responders at
Week 24, %

Rate difference vs
placebo

p-value

PP population

Hb responders at
Week 24, %

Rate difference vs
placebo

p-value

Etavopivat

200 mg/day 400 mg/day

n=21

381

276

p=0.187
n=13
46.2
328

p=0.248

Etavopivat

n=20
25.0
14.5
p=0.660
n=12
33.3
20.0

p=0.680

Placebo

n=19

10.5

n=15

13.3

3.0 - Increase
by Week 2
e 251
2
8 204
§3
£3 15 -
&c %
c —
g% 1.0 4
o
?De 05-
:2
m
g o0 l
@ 1
'0-5 L4 L Ll L) Al L) L Rl L) L T L T
0 4 8 12 16 20 24 28 32 36 40 44 48 52
ITT population: Week from first dose

Jlacebo (=19

16 17 13 15 15 13 15 14 15 16 15 16 13 13

Etavopivat 200 mg (n=21)20 19 17 18 17 17 14 15 15 14 14 12 14 13
Etavopivat 400 mg (n=19)14 15 14 15 14 12 13 12 10 11 11 12 10 9

Hb response: >1 g/dL increase from baseline (using the mean of Hb measurements at Weeks 16, 20, and 24), one-sided p-value was obtained from an exact Cochran-Mantel-Haenszel general
associabion test between the indicated etavopivat group versus placebo and stratified by the randomization stratification factors; the test was considered statistically significant if one-sided
p-value <0.025. LS mean change from baseline hemoglobin: the mixed model for repealed measures was based on change from baseline and includes a random effect for patient and fixed
effects for treatment group, baseline, randomization stratification faclors (age, prior/concomitant treatment, vaso-occlusive crisis), nominal study visit, and treatment group by visit interaction.

Hb, hemoglobin; ITT, intent-to-treat; PP, per-protocol; LS, least square; SE, standard error,



HIBISCUS - Marqueurs d’hémolyse

]

Absolute reticulocyte count
@
40
E* 2
£ o
g‘é P Lactate dehydrogenase
...;‘c 100 -
g 0
i.s 0
100 s
% 0 §
140 - 04
160 g
0 4 8 12 W D ¥ W N W 0 4 8 R = .50 4
Vieen bom byt Gose .3
I77 popsce G:: 100 1
Etwvopeet 800 mg (v08) 12 M 2 “ " " ” 2 10 " " 12 " 9 §§ 150 4
0
i » 200 4
5 -d
% o 250 — ——— R
Eg‘ 0 4 8 12 16 20 24 28 32 3B 40 44 48 52
-
ggm - Week from first dose
gg"’ Etavopivat 200 mg (ne21 17 20 19 18 16 1¢ 14 15 4 . . 14
§ Etavopivat 400mg (n=19) 14 17 14 15 15 14 12 13 12 13 13 122 10 12
@

bl

o

-

-

~

3
2
4
-
5
S
B
S
s
2

. Neth
Crav oguvat 200 g (We 20 ) s
SovophvetdOmp¥e2t) 15 18 ¥ W W ®B 1B W ¥ B B W w w

The repeated measures model is based on change from baseline and includes a random effect for patient and fixed effects for treatment group, baseline, randomization stratification factors (age,
prioriconcomitant treatment, vaso-occlusive crisis), nominal study visit, and treatment group by visit interaction.
ARC, absolute reticulocyte count; ITT, intent-fo-treat; LDH lactate dehydrogenase; LS, least square; SE, standard error.



HIBISCUS - Score de Fatigue (PROMIS)

LS mean (95% ClI) difference from
placebo at Week 52

Etavopivat
400 mg/day

-3.7 (<101, 2.7)

4 -

-
B \
3e
ES

w
< o

- |
-3
- I Etavopivat
) 200 mg/day
5)1 =
=2 -2.1(-8.5,4.3)
@ O
£ p=0.502
(%)
-

'10 L Al v v L LJ v L4 L L4 Ll L L
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Week from first dose

ITT population:
. " I d T ‘1
Etavopivat 200 mg (n=18) 15 16 15 14 14 13 14 14 13 1" 10 1" 4

Etavopivat 400 mg (n=18) 13 12 1 12 1 1" 10 10 1 8 1" 9 10

Using PROMIS Fatigue Form 7a (218 years of age).

The repeated measures model is based on change from baseline and includes a random effect for patient and fixed effects for treatment group, baseline, randomization stratification factors

(prioriconcomitant treatment, and vaso-occlusive crises), nominal study visit, and treatment group by visit interaction.
Cl, confidence interval; ITT, intent-to-freat; LS, least square; PROMIS, Patient-Reported Oulcome Measurement Information System; SE, standard error



HIBISCUS

— Effets

indésirables

Any TEAE

TEAES reported as VOCs
Deaths

Serious TEAEs

TEAE leading to drug discontinuation
TEAE requiring a dose hold/interruption

Select TEAEs®

Sickle cell anemia with crisis (as reported by the investigator)

Nausea
Headache

Urinary tract infection

Vomiting
Insomnia

ALT increased
AST increased
Diarrhea
Constipation
GGT increased

Dyspepsia

Etavopivat 200 mg/day Etavopivat 400 mg/day

(n=21)

n (%) Events?
17 (81.0) 139
11 (52.4) 32
0
5(23.8)5
2(9.5)2
4(19.0)7

8(38.1) 18
3(14.3)5
2(9.5)4
4(19.0)5
2(9.5)2
0
1(4.8)3
1(4.8)2
1(4.8)1
2(9.5)3
0
1(4.8)1

aNumber of events. "TEAEs considered relevant to the disease or drug’s mechanism of action.

ALT, alanine transaminase; AST, aspartate transaminase; GGT, gamma-glutamyl transferase; TEAE, treatment-emergent adverse event; VOC, vaso-occlusive crisis.

(n=20)

n (%) Events?
18 (90.0) 124
13 (65.0) 25

0
4(200)5
0
2(10.0) 2

14 (70.0) 32
2(10.0) 2
3(15.0)6
1(5.0) 1
2(10.0)5
3(15.0)4
2(10.0) 2
2(10.0) 2
2(10.0)2
0
2(10.0)2
0

Placebo
(n=19)

n (%) Events?®
18 (94.7) 135
12 (63.2) 39

0
3(15.8) 3
0
4(21.1)4

14 (73.7) 48
2(10.5) 2
2(10.5) 3
0
1(5.3)1

(= I = T - ]

0
3(15.8) 3
0
2 (10.5) 2



HIBISCUS - Effets indésirables graves

Etavopivat 200 mg/day Etavopivat 400 mg/day

(n=21) (n=20)
SAE, n (%) 5 (23.8) 4 (20.0) 3(15.8)
SAEs of relevance?, n (%) Events®
Possibly drug related
Hepatic enzyme increased 1(4.8)1 0 0
Hb decreased 0 1(5.0)1 0
Unlikely drug related
Cerebrovascular accident 1(4.8)1 0 0
Pulmonary embolism coincided with COVID-19 0 1(5.0)2 0

The cerebrovascular accident and hepatic enzyme increased led to permanent discontinuation of the
study drug

aSAEs of relevance comprise those considered possibly related to study drug or of relevance to the disease. “Number of events. All SAEs resolved or resolved with sequelae, and most SAEs
were deemed unrelated to the study drug by the investigator.

All other SAEs: COVID-19, urinary tract infection, urinary retention in the 200 mg group:; bile duct stone, tibia fracture in the 400 mg group; COVID-19, appendicitis, hypoxia in the placebo group.
Hb, hemoglobin; SAE, serious adverse event.



HIBISCUS - Conclusions

En ITT, pas de significativité statistique mais
tendances a

* Réduction du taux de CVO annualisé

* Augmentation du délai de survenue de la lere CVO

* Augmentation du taux d’Hb rapide (dées 2 semaines)
et prolongée (a 24 semaines)

Amélioration du score de fatigue
* Diminution des marqueurs d’hémolyse

Etude de phase 3 avec Etavopivat a 400mg/jour
pour confirmation des résultats.



Association Hydroxyurée et

EPO dans la drépanocytose

étude ACHiEVE-SCD (phase
1b/2)

T'. Adeyemo and al.



ACHiEVE-SCD : Design

* Phase 1b/2, bicentrique (Lagos, Pittsburgh),
ouvert

*N = 16

* Age > 18 ans

* Génotype SS ou S/betal thalassémique
* Dose stable d’HU > 3 mois et Hb<9g/dL

* Pas de transfusion récente, pas d’utilisation
de Voxelotor, pas de CVO récente

*Criteres d’exclusion : IRC dialysé, carence
martiale non traitée, HTA sévere, thrombose
récente, angor instable, néoplasie active.



ACHiEVE-SCD : Design et critere de

jugement
Intervention: Observation:
4 = Clinical laboratory testing Dose-eSﬁ;afgeiz?etin alfa ((;!Ii;i(\;vaelec:sr;a

' = Exploratory biomarkers

outcomes, biospecimen banking 12 24
T 1 t T f T 1t
L} L} 1 1] t

Dose Levels Dose Modifications f t f

If repeat Hb | If 2nd dose . x -
Dose |EPO Dose | > 11'[_)0 g/dL, | reduction Primary endpoint: Hb response (defined as 2 1.0 g/dL
reduce to: | needed: increase in Hb from baseline) at 12 weeks
40,000lU | 30,0001V 20,0001V - -
Level 3 TIW TIW TIW Dose Reduction Criteria
30.0001U 20.000IU 10.0001U Hb increase to > 11.0 g/dL (confirmed on repeat Hb measurement)
Level 2 - ¢ : : -
TIw TIW TIwW > 2 g/dL Hb increase in 4 weeks
Level 1 20:338'“ 10’1(_)'38|U 10'BOI(\;SIU Increased pain/VOC symptoms
eut 10.0001U 10,0001U 10.0001U Grade 3 hypertension on two consecutive measurements
TIW BIW weekly Grade 2 3 treatment related adverse events




23 subjects identified
and screened

6 subjects did not meet
eligibility requirements
or lost to follow-up

h 4

17 subjects eligible,
enrolled, and dosed

1 subject withdrawn
from study”

16 potential completers

e 14 completed treatment A

e 2in active treatment

Data cut: October 3, 2024

* Subject was withdrawn at 10 weeks due to a serious adverse event (SAE) of
myelodysplastic syndrome unrelated to study drug.

Hb, hemoglobin; Sat, saturation; HU, hydroxyurea; SD, standard deviation; EPO,
Erythropoietin; eGFR, estimated glomerular filtration rate.

ACHiEVE-SCD : Données a baseline

Baseline Characteristics

Age, mean (range), years

Female, N (%)

African or African-American, N (%)
HbSS genotype, N (%)

HU dose, mean (range), mg/kg/day

30 (18-50)
9 (53)
17 (100)
17 (100)

22.6 (10.8-31.3)

Baseline Lab Parameters, mean (SD)

Hemoglobin, g/dL

Lactate dehydrogenase, U/L
Indirect bilirubin, mg/dL

Absolute reticulocyte count, 10%/L
Serum EPO level, IlU

Hemoglobin F, %

Mean corpuscular volume (MCV), fL
Ferritin, ng/mL

Creatinine, mg/dL

eGFR, mL/min/1.73m?

7.4(12)
407.4 (190.2)
2.6 (2.3)
175.4 (88.3)
140.6 (129.4)
11.8 (5.2)
98.8 (11.6)
844.6 (584.2)
0.70 (0.67)
128.1 (45.6)



ACHiEVE-SCD : Amélioration de l1l’anémie

sous EPO + HU
5. Mean Change in Hb

H»
1

Change in Hb (g/dL)

0 0 !
0 2 4 6 8 10 12

Weeks on Treatment

93% (13/14) had a Hb response (= 1.0 g/dL
increase from baseline) at 12 weeks

Average EPO dose at 12 weeks: 21,429 IU TIW

Mean Absolute Hb and AHb (n = 14)

Week Mean Absolute | Mean AHb
Hb (g/dL) (g/dL)

0 7.5 0

2 % 8.5 1.0

4 9.1 1.7

8 10.0 2.6

12 10.5 3.1
Mean Hb increase of 1.0 g/dL
achieved after 2 weeks of treatment

Data cut: October 3, 2024
Hb, hemoglobin; EPO, erythropoietin; TIW, three times weekly.



ACHiEVE-SCD : Réponse meilleure chez
1’ insuffisant rénal chronique

Hb Response by CKD* Status (n = 14
6~  AHb (No CKD) .- AHb (CKD) P y ( )
= p = No CKD CKD
3 ° Mean Values (n = 11) (n=3)
=) 2
2" 2
T - Creatinine, mg/dL 0.37 0.64
= £
® ® eGFR, mL/min/1.73m? 150.5 80.3
gb 2- c:» 2-
g 2 UACR, mg/g 43.2 929.6
(&) (&)
0- R —— 0- — T Baseline Hb, g/dL 7.8 W 7.4
0 2 4 6 8 10 12 0 2 4 6 8 10 12 AHDb at 12 K IdL 28 4.0
Weeks on Treatment Weeks on Treatment ‘ a weens, 9 ) )

Data cut: October 3, 2024
Hb, hemoglobin; CKD, chronic kidney disease; eGFR,

. estimated glomerular filtration rate; UACR, urine albumin-to-
* CKD defined as eGFR < 60 mL/min/1.73m? or UACR > 300 mg/g. creatinine ratio.



ACHiEvE-SCD : Diminution des marqueurs
hémolytiques

Mean Lactate Dehydrogenase Mean Indirect Bilirubin Mean Absolute Reticulocyte Count
600 . _ 4= 300
-
500 - 3
~ 400 iy -
3 o c 5 200-
=) 5 5
T 300- B 2- 2
o = 3]
- 200 joe] & 100
§1- <
100 £
©
&
bSsr=t1 & I I O 11T T T 1 O r—r—T-T"T-T1
0 2 46 8 10% 0 2 4 6 8 10 12 0 2 4 6 8 10 12
Weeks on Treatment Weeks on Treatment Weeks on Treatment
Mean change at 12 weeks: Mean change at 12 weeks: Mean change at 12 weeks:
-137.7 U/L - 0.53 mg/dL -35.1 x 10°/L

Data cut: October 3, 2024
EPO, Erythropoietin.



ACHiEvVE-SCD : Augmentation de
diminution de la ferritine

Change in HbF Change in MCV
25+ 150 -
20 i
~ 100 %
3 15 <
w o g——=—xt
2
T 10- S
= 50
5-
0 1 1 0 I 1
0 12 0 12
Weeks on Treatment Weeks on Treatment
Mean change at 12 weeks: Mean change at 12 weeks:
+2.6% +3.8fL

1’ HbF et

Change in Ferritin

2000 -
.\o
= 1500 -
S
D
£
= 1000
-
3=
-
& 500-
R0 ’ !
0 12

Weeks on Treatment

Mean change at 12 weeks:

-275.3 ng/mL

Data cut: October 3, 2024
EPO, Erythropoietin; HbF, fetal hemoglobin; MCV, mean corpuscular volume.



ACHiEVE-SCD : Effets indésirables

Serious adverse events (SAEs):

n=17 (%)
Common Adverse Events + MDS Grade 4: diagnosed on bone marrow
(AEs)* All Grade 2 3 biopsy obtained clinically for worsening
Grades refractory anemia, led to discontinuation of
All 13 (76.5%) 4 (23.5%) EPO and hydroxyurea, withdrawal from
: " study, and initiation of blood transfusions
Neutrophil count decreased 8(47.1%) 1(5.9%)
e . *+ VOC Grade 3: admitted for uncomplicated
0, 0,
Pain in extremity z(11.8%) | 1(5.9%) VOC, patient with baseline of 17 VOCs/year
Priapism 2 (11.8%) 0

. - * No AEs were related to EPO treatment
Vaso-occlusive crisis (VOC) 1(5.9%) 1(5.9%)
* No dose adjustments or treatment

w;g;jysplasm syndrome 1(5.9%) 1 (5.9%) discontinuation due to pain

S ticeralion 1(59%) 1(5.9%) « EPO injections well tolerated at all dose levels

* Average compliance reported by drug diary: 97%

* Other less commonly reported AEs were Grade 1 or Grade 2
: _ S . < L z A
with n = 1 (5.9%): anorexia, conjunctivitis infective, dizziness, Data cut: October 3, 2024
edema limbs, menorrhagia, pain, platelet count decreased, Hb, hemoglobin; EPO, Erythropoietin; MDS, myelodysplastic syndrome; VOC,
skin hyperpigmentation, and skin infection. vaso-occlusive crisis.



ACHi1EVE-SCD : Conclusions

* Options de traitements limitées pour 1’anémie
dans la drépanocytose. Impact sur la qualité
de vie et les complications chroniques
d’ organes.

* Augmentation marquée de 1’Hb sous EPO (+3
g/dL) chez des patients déja traités par HU
avec profil de sécurité satisfaisant.

* Analyses supplémentaires en cours pour évaluer
l"effet de 1l’association sur les événements
cliniques, la qualité de vie, la dysfonction
d’ organe ou encore 1’oxygénation tissulaire
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Lifetime Prevalence of Stroke within an Adult
Population with Sickle Cell Disease:
a Cross-Sectional Study

Jonathan St—Onge, MD", Tzvetona Hristova, MD. MSc!, Janick Caron-L'Ecuyer'’, Cihrystelle Charles. MDY, Ma Stevanovik'', Sara
Maude Desforges. MD'. Costa Kazadi, MD, MSc’, Céline Nkoue, MD*', George Nilton Nunes jos. MD*. Oliver Pouliot, MD
Gregory Jacquin, MDY * ¥, Olena Bereznyakova, MD* **", Christian Stap!, MD***" and Stephanie Forte, MD, MSc




Introduction

e Pauvreté de la littérature sur la prévalence, ['étiologie et morbi-mortalité des AVC
chez 'adulte

e Multiples études de prévalence par pays
e Kwiatkowski et al. AJH 2019
« Ischemic stroke in children and young adults with SCD in the post-STOP era »
2.1% incidence stroke

(n=60/2808)
Mean age at first stroke: 13.7 [3.6, 28.9]




Objectif de 'étude

Primaire

e Déterminer la prévalence d’AVC dans une population d’adultes drépanocytaires suivis
dans un centre de référence

Secondaire

e Description du type / étiologie / traitement / impact fonctionnel a long terme de 'AVC

@ =



Design de 'étude

e Etude rétrospective cross-sectional

e CHU de Montreéal entre 2011 et décembre 2023

e Patients drépanocytaires =18 ans

e Génotype Hb SS, Hb SB°ou SB* thalassémie et Hb SC

e Définition du critere de jugement
e AVC : Infarctus cérébral ou hémorragie intracranienne a l'imagerie cérébrale avec déficits
neurologiques focaux correspondants ou symptomes associés.
e Retentissement fonctionnel : NIHSS, mRS, MoCA

Mc@DE




Caractéristiques a Uinclusion

Baseline characteristics

Number of patients
Female

Median age (years)
Genotype

Hydroxyurea
Transfusions

Hydroxyurea + transfusions

Moya-Moya Syndrome

Previously followed in a pediatric expert center

' N (%)

450
258 (57%)
32 [range 18-79]

HbSS: 216 (48%)
HbSB%: 9 (2%)
HbSC: 189 (42%)
HbSB*: 36 (8%)

290 (64%)
66 (15%)
27 (6%)

8 (2%)

176 (39%)




' Resultats

Lifetime prevalence of stroke = ]
3.6%
& (n= 16/450) 3

A

Median age at Q
presentation of stroke =
36 years [range 4-65] d

"
5




Resultats

Intracranial hemorrhage

Fr -

N=6 (1.3%)

Median age: 45
years [20-65]

R v

Cerebral infarction

4 )

N =10 (2.2%)

Median age: 25
years [4-58]

- 4

3 adults (0.7%) suffered at least one recurrent stroke




Resultats

20%

o
S

Prevalence of stroke (%)
o =)
X R

o
ES

Répartition selon génotype

2.7% 1.8%

I

Cerebral infarction

1.3%

1.3%

=

Intracranial hemorrhage

l

u HbSS/SBO

OHbSC/SB+

X?=0.26
p=0.61
et

3.1%

I

All-type stroke

Prevalence of stroke (%= n/16)

30%

20%

10%

0%

Répartition selon classe d’age

n=0

(0,10)

n=3

n-1 n-

n=0

[11,201 [21,30)

"N lﬂ

[31,40) [41,50]

m Cerebral infarction

O Intracranial hemorrhage

n=2 n=2

1

[51. 4]



Resultats

AVC ischémiques AVC hémorragiques

W Carotid stenosis
30%

OMoya-Moya syndrome OAneurysm rupture

0O Cardio-embolic

@ Underlying severe
microangiopathy

0O Acute vaso-occlusive crisis

® Unknown etiology 30%




Resultats

Prise en charge thérapeutique a la phase aigue

Intracranial hemorrhage
(n=6)

(Aneurysms treated by: o
1) Endovascular

intervention (n=4)
2) Neurosurgical

\_ _intervention (n=1) )

Cerebral infarction
(n=10)

Thrombolysis (n=0)

l: Thrombectomy (n = 0) 4

E 2

r Reasons:

* Thrombolysis not recommended
in children (n=2)

* Time of symptom onset > 4.5h
(n=5)

Refusal by patient (n=1)
k' Information unavailable (n=2)

N

J

n=3

[Blood transfusion/exchange treatment (within 24 hours) }




Résultats
Prise en charge thérapeutique apres la phase aigue

90%
n=13
80%
iy o n=10
60% n=9
© 50%
€ 40%
" o n=5
£ 30%
20% n=2
o =1
Chronic Hydroxyurea Antiplatelet Chronic Chronic Anticoagulation Chronlc
transfusions transfusions +  transfusions + transfusions +
Hydroxurea hydroxurea + hydroxurea +
antiplatelet anticoagulation

On the last follow-up, nine stroke patients had residual neurological deficits with a median mRS of 2 [range
0-3] / seven patients were unable to work / median MoCA of 20 [range 11-29] after stroke
Mc@DE



Conclusion

e Prévalence AVC chez 'adulte drépanocytaire élevée et grevée d’un retentissement
fonctionnel majeur

e Importance du dépistage de la drépanocytose (2 diagnostics lors de ’AVC)

e Nécessité d’investiguer la cause de I’AVC
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Sickle Cell Genotype and Biomarkers of Endothelial
Dysfunction Predict Early Kidney Disease in Patients with
APOL1 High Risk Variants

Jeffrey D Lebensburger, DO', Guolian Kang, PhD?, Sara Rashkin, PhD?,

Rima Zahr, DO?® and Malgorzata Kasztan, PhD’




Introduction

e Néphropathie chronique drépanocytaire affecte ~ 30% des patients

e Associée a une morbi-mortalité élevée

e Présence d’une albuminurie associée a un déclin plus rapide du DFG

E .8 -9

eGFR change

A
o

40

N
o
1

o
L

¥}
o
1

r=0.37, P=0.03

Log ACR

Niss et al. Blood Adv 2020



Introduction

| P ez
APOL1 haut risque (G1/G1 - G2/G2 — G1/G2) n "

2 25 |
Associé a un développement d’une albuminurie précoce : B~ i
Endotheline-1 (ET-1) élevée dans modele murin de SCD 0 2 ’:Ag::(veai) 0

Antagonistes du récepteur a 'endothéline diminue 'ET-1 et 'ACR

>
g
o

HbSS HbAA HbSS

3. = 5
- 2
T 3 4
2 B
- 2 25 3
B £
eV 3
§ g # > | :
= T 1
o 0. §

2 .
0, T Zahr et al. Haematologica 2019
¢ & & & & & Kasztan et al. JASN 2017
& & & & & & ’
& W



Objectif de 'étude

Déterminer si les patients drépanocytaires présentant un génotype APOL1 a
haut risque et une endothéline-1 plasmatique élevée ont un risque plus
important de développer une albuminurie précoce




Méthode

e Patients drépanocytaires issus de la cohorte de I’hdpital St.Jude

e Inclusion sivariant APOL1 haut risque

e Critere de jugement principal : Temps pour développer le 1¢" épisode d’albuminurie
(>30 mg/g)

@ Poo



Resultats

e 324 patients issus de la cohorte

e Génotype HbSS/Sf3° thalassémie : 115/324 (35%) ont développé une albuminurie
e Temps moyen: 13 ans (IQR 10-16)

e Génotype HbSC/Sf3+thalassémie + autres : 17/98 (17%) ont développé une
albuminurie
e Temps moyen : 14 ans (IQR 12-18)




Resultats

Génotype SS/Sb°
+

HR APOL1

100 -

o SESH0. WT APOLY

o SS/SBO, MR APOLY
Non-SS/580, HR APOLY

= Non-SS/S80, WT APOLY

-

Ajusté sur age,
sexe, HU




Resultats

e 169 patients avec HR APOL1 + biobanque (ET-1, IFN-g, IL-17a, sFlt1)

g 8

1

e Lowest ET1Quantile
~— Middle ET1 Quantile
~= Highest ET1 Quantile

60 4 HR:1.6(1.1-2.4)
P=0.01

. Pas d’association avec les autres biomarqueurs

Cumulative Incidence of Albuminuria
&
4

0 6 12 18 24
Age (Years)

Génotype APOL1 haut risque (HR = 2.0: 95%CI:1.2-7.3) and ET-1 (HR = 1.6; 95% Cl:1.1-2.4)
sont indépendamment associés au temps de développement d’une albuminurie

@ P



Conclusion
e Patients HbSC/Sbh* avec un variant APOL1 a haut risque développent une albuminurie
comme les patients HbSS/Sbh° sans variant APOL1 HR

e Patients SCD avec un taux d’ET-1 élevés développent une albuminurie plus
précocement

e Intérét du screening d’'une MRC dans cette population

e Intérét des bloqueurs d’ET-17?




Thalassemies




Mitapivat dans la
thalassémie transfuso
dépendante : étude
ENERGIZE-T (phase 3)

M. Cappellini and
al.



ENERGIZE-T : Etat des lieux et mécanisme
d’ action

Survival probability

1.00+

0.754

0.504

0.25

0.00

Overall survival

—R\; z
N
Birth cohort T;
—1970-1974 3
—1975-1979 H
— 1980-1984
— 19851997
.
p=0.073 S
T T T T y )
0 10 20 30 40 50

Age (years)

Amélioration survie
complication depuis

1.00 4

0.754

0.50 4

0.254

0.00

Complication-free survival

Birth cohort
— 1970-1974
— 1975-1979

— 1980-1984
— 1985-1997
p<0.001
T T T T T 1
0 10 20 30 40 50

Age (years)

globale et sans
stratégie de
transfusion et chélation en fer

Glucose
~

FBP
| 1,3-
~

-P
p— Pyruvate
kinase

) |

Mitapivat

o] &
‘."\@:i‘

Pyruvate

Nouvelles voies thérapeutiques

Mitapivat.

Activateur de la pyruvate kinase

»Diminution du 2-3 DPG =
augmentation de 1’affinité de 1’HL
pour 1’02

»Augmentation de la production
d’"ATP = amélioration de



ENERGIZE-T :

(U ENERGIZE-T

CScreening period (up to 8 weeks))

Randomization (2:1)

Double-blind period

Design

Open-label extension

>

> <

<

(N ETEL
(100 mg twice
daily [BID])

Mitapivat
(100 mg BID)

C

48 weeks

D

Up to 5 years

)

Safety follow-up
(+4 weeks after last dose)

)

C

End of study

.

/" Key inclusion criteria

218 years of age at time of informed consent

Documented diagnosis of thalassemia (p3-thalassemia +
a-globin mutations, HbE/B-thalassemia, or a-thalassemia/
HbH disease)

Transfusion-dependent (6—20 RBC units transfused and a
<6-week transfusion-free period during the 24-week period
before randomization)

If taking hydroxyurea, a stable hydroxyurea dose for

216 weeks before randomization

rKey exclusion criteria

Prior exposure to gene therapy or hematopoietic

stem cell transplantation

Homozygous or heterozygous for HbS or HbC

Receiving treatment with luspatercept or hematopoietic
stimulating agents (last doses must have been administered
236 weeks before randomization)

.

Randomization stratification factors
« Thalassemia genotype (patients who do not have a g°

mutation at both alleles of the B-globin gene [non-B%BY],
including patients with HbE/B thalassemia and

a thalassemia/HbH disease; or patients who have a °
mutation at both alleles of the B-globin gene [B%B])

Geographic region (North America and Europe, Asia-Pacific,

and Rest of World)




ENERGIZE-T : Criteres de jugement

Primary endpoint

« Transfusion reduction response (TRR), defined as a 250% reduction in transfused RBC units and a reduction of
22 units of transfused RBCs in any consecutive 12-week period through Week 48 compared with baseline

Key secondary endpoints

* TRRZ2, defined as a 250% reduction in transfused RBC units in any consecutive 24-week period through Week 48
compared with baseline

+ TRRS3, defined as a 233% reduction in transfused RBC units from Week 13 through Week 48 (fixed 36-week period)
compared with baseline

+ TRR4, defined as a 250% reduction in transfused RBC units from Week 13 through Week 48 (fixed 36-week period)
compared with baseline

Other secondary efficacy endpoints included
« Transfusion independence, defined as transfusion-free for 28 consecutive weeks through Week 48
Safety endpoints

« Type, severity, and relationship of adverse events and serious adverse events



ENERGIZE-T : Criteres de jugement

Primary endpoint: Pretreatment Double-blind Period

Transfusion reduction response (TRR) (passpasspass) REAEREEEBELE

12-week Day 1 Any consecutive 12-week period Week 48
transfusion burden

Key secondary endpoints:

aaaaaaaar’ 8 © © 0
Dobooooo 8 © © o

TRR2

24-week t‘r:n‘s'fu'slic:n'&:u'r;e'n' . 'D'a'y1 . An; Ct:ns:cu'tlv: ;;-:v:a;k'l:eln;;' ' Wee'k 48
U000 oddoboooD
o000 ooboooD
TRR3
36-week transfusion burden Day 1 Week 13 Fixed 36-week period Week 48
U000 oddobooD ¢ © © © © 0o
e O 000 oboD g © © o

36-week transfusion burden Day 1 Week 13 Fixed 36-week period Week 48

250% reduction
+ 22 units reduction

250% reduction

233% reduction

250% reduction



ENERGIZE-T : Flow Chart

47 did not meet eligibility criteria
at screening

Screened: 305 patients assessed for eligibility
|
+

Randomized: 258 patients randomized 2:1

171 allocated to mitapivat
172 received mitapivat?

16 discontinued mitapivat
9 due to adverse events
7 patient withdrawals

- 171 included in Full Analysis Set
Analysis©: 172 included in Safety Analysis Set

87 allocated to placebo
85 received placebo?®

3 discontinued placebo
1 patient withdrawal
1 due to adverse event
1 pregnancy

87 included in Full Analysis Set
85 included in Safety Analysis Set



ENERGIZE-T : Réduction transfusionnelle sous
Mitapivat - CJP

40 -
Adjusted difference in TRR rate, % (95% Cl): 17.6 (8.0, 27.2)

S 2-sided p=0.0003
E - U4 = Mitapivat (N=171)
% = Placebo (N=87)
k7
=
-
o 20 -
-=
S
2 12.6%
2
w® 10 -
o

0 4

Transfusion reduction response (TRR) was defined as a 250% reduction in transfused RBC

units and a reduction of 22 units of transfused RBCs in any consecutive 12-week period
through Week 48 compared with baseline




ENERGIZE-T : Réduction transfusionnelle - CJS

40 - = Mitapivat (N=171)
s : = Placebo (N=87)
E
2 30 - :
E Adjusted difference in TRR2 rate, Adjusted difference in TRR3 rate, Adjusted difference in TRR4 rate,
g % (95% CI): 11.1 (5.1, 17.0) % (95% ClI): 13.4 (7.7, 19.1) % (95% CI): 6.4 (1.9, 10.9)
% 20 2-sided p=0.0003 2-sided p<0.0001 2-sided p=0.0056
£ :
© 14.6%
o 13.5%
A=
3
£ 101 7.6%
2
© o 1.1%
o 2.3% (n=1)
0 EI L]
250% reduction in transfused RBC : 233% reduction in transfused RBC  250% reduction in transfused RBC
units in any consecutive 24-week :  units from Weeks 13 through 48 units from Weeks 13 through 48
period through Week 48 compared compared with baseline compared with baseline

with baseline :
TRR2 TRR3 TRR4



ENERGIZE-T : Transfusion indépendance

20 - = Mitapivat (N=171)

u Placebo (N=87)
Adjusted difference in

transfusion independence rate,
% (95% CIl): 8.8 (3.8, 13.8)

9.9%

10 A 3 out of 17 patients

transfusion-free through
Week 48 in the Double-
blind Period

Patients who achieved
transfusion independence (%)

1.1%

Transfusion independence was defined as transfusion-free for
28 consecutive weeks through Week 48 in the Double-blind Period




ENERGIZE-T : Effets indésirables (1)

Patients, n (%) Mitapivat (N=172) Placebo (N=85)

Any treatment-emergent adverse events (TEAEs) 155 (90.1) 71 (83.5)
Grade 23 TEAEs 32 (18.6) 12 (14.1)
Treatment-related TEAEs 65 (37.8) 16 (18.8)
Grade 23 treatment-related TEAEs 13 (7.6) 1(1.2)
Serious TEAEs 19 (11.0)® 13.(15.3)P
Serious treatment-related TEAEs 4 (2.3) 1(1.2)
TEAES leading to discontinuation of study drug 10 (5.8)° 1(1.2)
TEAESs leading to dose reduction 20 (11.6) 2(24)
TEAES leading to interruption of study drug 13 (7.6) 5(5.9)

TEAES leading to death 0 0



ENERGIZE-T : Effets indésirables (2)

Preferred Term, n (%) Any grade Any grade

Headache 46 (26.7) 10 (11.8)

Upper respiratory tract infection 27 (15.7) 0 14 (16.5) 0
Initial insomnia 24 (14.0) 3(1.7) 4(4.7) 0
Diarrhea 19 (11.0) 0 7 (8.2) 0

Fatigue 18 (10.5) 0 2(24) 0



ENERGIZE-T : Conclusion

* Réduction significative du support transfusionnel
sous Mitapivat par rapport au placebo

* Certains patients TDT arrivant méme a la transfusion
indépendance

* Bonne tolérance

* ENERGIZE : Amélioration Hb, réduction support
transfusionnel et amélioration du score de fatigue
chez les TNTD



Autres pathologies
rares du globule
rouge



uRADAR: Création d’'une base de données
Européenne pour les anémies ultra-rares

Rodriguez Sanchez et al.



URADAR
Une base de données Européenne pour les anémies ultra-rares

RADeep CDA
Sphérocytose héreditaire

Déficit en PK

Méthémoglobinémie Inclure dans Membranopathies

des essais
cliniques
An,omah_es rares du Anémies sidéroblastiques
meétabolisme du fer
ERN - EurobloodNet Déficit en G6PD

Hb instables

Mc@DE



URADAR
Une base de données Européenne pour les anémies ultra-rares

o Age

e Confirmation génétique

e Traitement:
- dépendance transfusionnelle (TD)
- Splénectomie

e Persistance d’une anémie (< 11 g/dL

si pas de TD)

e Criteres d’exclusion habituels des essais

cliniques

Mc@DE



URADAR
Une base de données Européenne pour les anémies ultra-
rares

1600 enzymopathies O O
3468 membranopathies 619@
5623 patients 154 dysérythropoieses congénitales

46 pathologies du métabolisme du fer
84 anémies sidéroblastiques

Nombreuses données descriptives Perspectives d’inclusion dans des
essais

MC_@E 2/3 patients perdus de vue a I'dge adulte



Essai Satisfy: Phase 2 européenne évaluant le Mitapivat chez les
patients atteints de sphérocytose héréditaire, stomatocytose a cellules
déshydratées et dysérythropoiese congénitale de type 2

Doeven et al.



Satisfy : Sphérocytose, stomatocytose, CDA-II et Mitapivat

Mécanisme d’action : W

Activateur allostérique de la pyruvate kinase (PK)

7 glycolyse 7ATP N 2,3-DPG

Rationnel :

e Similitudes cliniques et anomalies de la membrane dans les CDA-II
e Peu d’options thérapeutiques (splénectomie)

e baisse de ’activité PK dans les sphérocytoses héréditaires

Mc@DE



Satisfy : Sphérocytose, stomatocytose, CDA-II et Mitapivat

e Adultesavec Hb < 11 g/dL (femmes) et < 13 g/dL (hommes) M
e Escalade de dose (50 mg x 2/j 4 semaines puis 100 mg x 2/j)

e 18 patients ont complété escalade de dose
> 12 sphérocytoses héréditaires
> 4 CDA-II
» 2 stomatocytoses a cellules déshydratées
e 72 Hb>1g/dL chez11/18 (61%) patients (critere d’efficacité ) 10 HS et 1 CDA-II

e Baisse significative des réticulocytes et de la bilirubine

Mc@E Pas de toxicité limitante



filiere de santé MC @ E

maladies rares
Merci de votre
attention
Christophe FERREIRA DE MATOS Ugo BOCCADIFUOCO Marie LALOI
Interne de Médecine Interne Interne de Médecine Interne Interne d’Hématologie

Toulouse Marseille Angers
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actualités



Autres
actualités

* Tnitiation de 1l’'Hydoxyurée guidée par la

Pharmacocinétique en pédiatrie

DMT plus rapide

e Etude HOPS (phase 3), A. Appiah-Kubi and al.
« Etude SPHERE (phase 2), L. Smart and al.

Time after dose (hours)

o 35,

g Hydroxyurea PK profile Predicted Hydroxyurea MTD
2 30 | after oral 20 mg/kg dose to target AUC of 115 mg*h/L
S 25 -

.E 20 - Actual Dose: PK-guided Starting dose:

g —1hour 180 mg (20 mg/kg/day) 250 mg (27.8 mg/kg/day)

€ 15 - AUC 84.5 mg*hiL AUC 115 mg*h/L

2 10 _T. — 3 hours

o 15

= min

2 5

o

g 0 T T T 1 1 1 I T T T 1 T I
T 0 4 8 12 16 20 240 4 8 12 16 20 24

Time after dose (hours)
w

HOPS Dosing Calculator

Hemoglobin 95 (g/dl) Neutrophils 25 (1o’
Reticulocytes 155 o'y Platelets 250 (%
Currentweight 20 kg Prescribed dose 400 mg
Is this the Study Month 1 visit? Yes © No
Has the participant missed more than 7 doses in the past month? Yes © No Don't Know
Has the dose been held or increased in the past 8 weeks? Yes © No

Calculate

New Dose Information

Participant's new dose

%0 M 2250 ™Me/ke/day




Autres
actualités

* Analogue murin du Luspatercept (Rap-536) améliore
1’ anémie et la vaso-occlusion dans un modele
drépanocytaire murin (Townes). Maciel et al.

- * *
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Amélioration de 1’anémie et de 1’hémolyse



Autres
actualités

* Analogue murin du Luspatercept (Rap-536) améliore
1’ anémie et la vaso-occlusion dans un modele
drépanocytaire murin (Townes). Maciel et al.
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Autres
actualités

* Analogue murin du Luspatercept (Rap-536) améliore
1’ anémie et la vaso-occlusion dans un modele
drépanocytaire murin (Townes). Maciel et al.
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Autres
actualités

* Nouveau modele murin SC. T. Setayesh et al.
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Autres
actualités

* Nouveau modele murin SC. T. Setayesh et al.
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Autres
actualités

* Nouveau modele murin SC. T. Setayesh et al.
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Autres
actualités

* Nouveau modele murin SC. T. Setayesh et al.
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Plus de viscosité sanguine
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deshydratés)
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